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(54) Accessing system for a network 

(57) The invention solves a problem of the prior art 
that, when a client accesses a server, data transmission 
request initiated by the server cannot be started at an 
arbitrary timing by the server. An accessing system for 
a network of the present invention is characterized in 
the following construction. A server has a table in which 
clients and telephone numbers are stored in a paired 
relationship in advance, and the server refers to the ta- 
ble to originate a telephone call to an object client. At 



the point of time when a modem line is connected, the 
server sends an identifier indicating a request to the cli- 
ent to access the sever from the client. After reception 
of the request is confirmed, the client disconnects the 
modem line temporarily, and then originates a telephone 
call to the server to access the server. Then, the client 
accepts communication data from the server, thereby 
receiving the communication data which the server in* 
tended to send the client. 
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Description 

[0001] This invention relates to an accessing system 
for a network wliicli Includes a plurality of information 
terminal units (clients) and a center unit (server) which 
stores electronic mails from remote places or other elec- 
tronic information for the client and performs calcula- 
tions and processes of information for the client, and 
more particularly to an accessing system for a network 
used for requesting a server to perform access to infor- 
mation, access to electronic mail and do calculations by 
connection through which a radio unit such as a land 
mobile radio telephone set is used. 
[0002] Here, the present invention doesn't relate to an 
accessing system such as a leased data transmission 
path which is commonly used by a LAN (local area net- 
work) but to a data transmission path which uses a pub- 
lic network on which a radio unit such as a land mobile 
radio telephone is utilized. 

[0003] It is to be noted that, in an access system which 
uses a leased data transmission path, the basic data 
transmission path is normally in a connected state be- 
tween a client and a server such that data can nomnally 
be communicated between them. 
[0004] On the other hand, in an access system on a 
data transmission path which uses a public network, the 
basic data transmission path is normally in a disconnect- 
ed state, and immediately prior to communicatbn of da- 
ta, it is necessary for a client to dial up a server to con- 
nect a data transmission path. 

[0005] In an access system which uses a public net- 
work, communication of data cannot be performed be- 
tween a client and a server before a call is connected. 
In the procedure of utilizing a public network to connect 
a call, the process of dialing for connecting a call is 
sometimes performed by a server which dial up a client 
to connect the call. 

[0006] The present invention relates to a method of 
automatically establishing a data transmission path, 
which uses a public network, between a client and a 
server and particularly relates to an accessing system 
for a network for communicating data on the data trans- 
mission path. 

[0007] In one conventionally available connection 
system of an access system in which a server connect- 
able to a plurality of clients can be connected at any time 
with any client and transmit information or data request- 
ed by the client or receive information or data from the 
client which uses a public network is used to establish 
a data transmission path between the server and the 
client, a dial up connection system for connection of the 
public network is performed from the client side and the 
server authorizes the connection of the client. The serv- 
er acknowledges the connection of the client and then 
communicates data, providing various services to the 
client. 

[0008] Further, as an application of the dial up con- 
nection system, a call back connection system is avail- 



able as disclosed in Japanese Patent Laid-open No. 
88469/1991 wherein, in order to reduce the burden of 
the connection charge of a public network on the client 
side, a call is originated from a client to a server and the 
5 server side requests the client to re-originate a call, and 
then the call is disconnected, whereafter a call is origi- 
nated from the server side and authentication of the cli- 
ent Is performed, and thereafter, data are communicat- 
ed. 

[0009] The two conventional methods described 
above are common in that a trigger for communication 
is provided from a client, and are widely known as meth- 
ods wherein a server (remote access server: RAS) for 
which a public network is used to establish a connection 
is accessed by a client. 

[0010] Also a procedure (protocol) for connection and 
transmission/reception of data has been laid open (for 
example, PPP: point to point protocol - RFC 1331, RFC 
= "Request for comment"). Any method wherein a client 
connects to a RAS presupposes that the client always 
provides the trigger for connection. 
[0011] A method wherein a client connects to a RAS 
(Remote Access Server) as in the conventional exam- 
ples described above has a problem in that, since it is 
presumed that the client will provide a trigger for con- 
nection, a data transmission request initiated by the 
sender cannot be started at a time desired by the server 
[0012] If the server and the client have such a rela- 
tionship that they are on a network wherein a data trans- 
mission path is normally in a connected state like a LAN 
(local area network), then a data transmission request 
initiated by the server can be started at any time desired 
intended by the server. However, in most of systems at 
present, in which a public network is used in order to 
establish a connection, the client side has the initiative 
in the connection timing. 

[0013] The simplest solution would be a system con- 
structed to provide a server function to the client. In 
short, the roles of the client and the server in the fore- 
going description would be reversed so that the client 
has the function of permitting connection from the server 
and communicating data after it acknowledges the con- 
nection of the server. This method can be devised read- 
ily from the prior art. 

[0014] However, when the construction described 
above is employed, since the client authenticates a re- 
quest for connection from the server, a false client can- 
not be discriminated. Therefore, there remains the prob- 
lem of security on the server side. 
[0015] Further, a device for accepting a connection 
and performing authentication must be provided on the 
client side. Consequently, the device would occupy a 
memory or a file on the client side. Particularly where 
the client is a portable radio information terminal of a 
small size it would be greatly disadvantageous to be oc- 
cupied by the device. Consequently, the problems de- 
scribed above must be solved with the client having a 
mechanism as simple as possible and by assuring se- 
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curity. 

[0016] In a first aspect, the present invention provides 
an accessing system for a network, comprising: 

a plurality of terminal units; and 

a center unit connected to said plurality of terminal 

units by a public network; 

each of said plurality of terminal units having infor- 
mation processing means adapted to use at least 
termination of a telephone call from said center unit 
as a trigger for reconnecting said public network af- 
ter said public network has been disconnected tem- 
porarily, 

a data communication path between each of said 
plurality of terminal units and said center unit being 
formed by connections between said plurality of ter- 
minal units and said public network. 

[0017] In a second aspect, the present invention pro- 
vides an accessing system for a network, comprising: 

a plurality of terminal units; and 
a center unit connected to said plurality of terminal 
units over a public network; 
each of said plurality of terminal units having infor- 
mation processing means for receiving a tenminat- 
ing call from said center unit, receiving attribute in- 
formation for data belonging to the terminal unit 
stored in said center unit, comparing contents of the 
attribute information for the data and an arbitrary 
condition unique to the terminal unit and using a de- 
cision by the terminal unit or a user of the terminal 
unit to perform data communication with sakJ center 
unit as a triggerfor reconnecting said public network 
after said public network has been disconnected 
temporarily, 

a data communication path between each of said 
plurality of terminal units and said center unit being 
formed by connections between said plurality of ter- 
minal units and said public network. 

[0018] In a third aspect, the present invention pro- 
vides an accessing system for a network, comprising: 

a plurality of terminal units; and 
a center unit connected to said plurality of terminal 
units over a public network; 
each of said plurality of terminal units having infor- 
mation processing means adapted to use at least a 
data transmission request sent from said center unit 
or another terminal unit as a trigger for connecting 
said public network, 

a data communication path between each of said 
plurality of terminal units and said center unit being 
formed by connections between said plurality of ter- 
minal units and said public network. 

[0019] By means of the above, communication data 



at a server to be sent to a client can be sent to the client 
at a timing unique to the server by the following proce- 
dure. 

[0020] The center unit, or server, may have a table in 
5 which clients and telephone numbers are stored In a 
paired relationship in advance, and the server may refer 
to the table when originating a telephone call to an object 
client. 

[0021] At the time when a modem line is connected, 
10 the server may send to the client an Identifier indicating 
a request for the client to access (for example, PPP con- 
nection) the server. 

[0022] After reception of the request is confirmed, the 
client disconnects the modem line temporarily, and orig- 

IS inates a telephone call to access the server. Then, the 
client accepts communication of data from the server, 
thereby receiving the data communication which the 
sender intended to send the client. 
[0023] The accessing system of a network according 

20 to the above may have means which uses a protocol, 
simpler and has a smaller amount of communicatk^n 
than other protocols. This protocol is used to have the 
server send communication data to an arbitrary client to 
issue a connection request to a client so that the client 

25 can use a safe protocol conventionally used to connect 
to the server in order to accept communication data. 
[0024] With the construction described above, al- 
though, a conventional a dial up system is used and the 
client/server relationship is maintained, when a request 

30 for communication is made on the server side, a request 
for connection can be issued from the server side to the 
client side. 

[0025] Further, access times to the server can be col- 
lectively managed and allocated from the server side to 

35 individual clients registered in advance. 

[0026] Further, when processes requested from cli- 
ents registered in advance are completed on the server 
side, the server can request the clients to accept the 
results of the processes. 

40 [0027] Further, in response to a trigger from the out- 
side for a client registered in advance, such as for arrival 
of mail, the server can request the client to access the 
server. 

[0028] Further, the server can issue to a client regis- 
45 tered in advance a request for acceptance of various 
resources such as a CPU and a file for the client under 
the management of the server. 

[0029] Preferred features of the present Invention will 
now be described, purely by way of example only, with 
so reference to the accompanying drawings, in whrch:- 

Fig. 1 a is a view showing an example wherein a cli- 
ent and a server are connected in one-to-one rela- 
tionship with each other for a network; 
55 Fig. 1 b is a view showing another example wherein 
a plurality of clients are connected to a server for a 
network; 

Fig. 2 is a view showing an example of the construe- 
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tion at the client shown in Fig. la, 1b; 
Fig. 3 is a view showing an example of the construc- 
tion at the server shown in Fig. 1a, lb; 
Fig. 4 is a view illustrating a concept of terminal In- 
formation stored in a storage apparatus shown in 
Fig. 3; 

Fig. 5 is a flow chart illustrating a flow of waiting for 
reception of attribute infonnatlon for communication 
of data; 

Fig. 6 is a view illustrating an example of contents 
of a dial up connection procedure; 
Fig. 7 is an operation concept diagram for explain- 
ing operation of the access system for the networks 

shown in Fig. la, lb; 

Fig. 8 is a flow chart for explaining a first embodi- 
ment of operation of the client shown in Fig. 2; 
Fig. 9 is a view illustrating contents of the dial up 
connection procedure; 

Fig. 10 is a view particularly showing the flow of the 
processing of waiting for an access request identi- 
fier illustrated in Fig. 6; 

Fig. 11 is a view particularly showing the flow of 
waiting for an identifier reporting the reception of a 
response to an access request illustrated in Fig. 6; 
Fig. 12 is a view particularly illustrating the flow of 
processing of data communication and so forth il- 
lustrated in Fig. 8; 

Fig. 13 is a flow chart for explaining a first embodi- 
ment of operation of the server shown in Fig. 2; 
Fig. 14 is a view particularly showing the flow of the 
processing of waiting for an access request re- 
sponse identifier illustrated in Fig. 1 3; 
Fig. 15 is a flow chart for explaining a second em- 
bodiment of operation of the client shown in Fig. 2; 
Fig. 16 is a flow chart for explaining a second em- 
bodiment of operation of the server shown in Fig. 2; 
Fig. 17 is a flow chart for explaining a third embod- 
iment of operation of the client shown in Fig. 2; and 
Fig. 1 8 is a flow chart illustrating a third embodiment 
of operation of the server shown in Fig. 2. 

[0030] Fig. 1a is a view showing an example wherein 
a client and a server are connected in a one-to-one re- 
lationship. 

[0031] Fig. lb is a view showing another example 
wherein a plurality of clients are connected to a server. 
[0032] Although, in Fig. la, client 101 and server 102 
are connected in a one-to-one relationship over public 
network 120 for the convenience of illustration, normally 
client 101 and sers/er 102 are in a network of a plurality 
of clients 1 07 to 1 1 3 connected to single server 1 06 over 
public network 120 as shown in Fig. lb, 
[0033] In this instance, in Fig. 1 b, exchanges provided 
in public network 120 serve as switches, and only one 
client, for example, client 107. communicates with the 
server at a time. Therefore, the following description 
proceeds under the assumption that client 1 01 and serv- 
er 102 are connected in a one-to-one relationship as 



shown in Fig. la. 

[0034] Although an apparatus for simultaneous con- 
nection of a plurality of clients is sometimes provided on 
server 106, also in this instance, processing operatbn 

s in server 1 06 is performed independently for each of the 
clients. Therefore, as described above, the following de- 
scription of the present embodiment proceeds under the 
assumption that client 101 and sen/er 102 are connect- 
ed in a one-to-one relationship as shown in Fig. la. This, 

10 however, does not deny that a plurality of clients can be 
connected simultaneously to server 102. 
[0035] Referring to Fig. la, client 101 uses modem 
1 03 to covert data into an audio signal and connects the 
audio signal to public network 1 20. 

IS [0036] Similarly, server 102 uses modem 105 to con- 
vert data to an audio signal and connects the audio sig- 
nal to public network 120. When the connection from 
client 101 and server 102 are connected to each other 
on the public network, communication is enabled. 

20 [0037] While, in Fig. la, sen/er 102 utilizes two mo- 
dems 104. 105, this is intended to illustrate, in the 
present embodiment, the two modems separately for 
different processes performed by the server. This does 
not mean that the number of modems to be utilized by 

25 server 1 02 is limited to 2, but the number of modems to 
be connected to server 1 02 may be one or three or more 
if server 102 is constructed so that modem use requests 
generated for individual processes do not interfere with 
each other when modem time use is taken into consid- 

30 eration. 

[0038] Further, since modems 103 to 105 are signal 
conversion apparatus which convert from data into an 
audio signal, this presuppose that public network 120 is 
an audio line such as a telephone line, and if public net- 

ss work 1 20 is a digital signal line other than an audio line, 
then modems 103 to 105 can be replaced with signal 
conversion apparatus suitable for the digital signal line. 
For example, where an ISDN (Integrated Services Dig- 
ital Network) line is used for public network 120, a ter- 

40 minal adapter (TA) may be utilized. 

[0039] In the following, a construction of client 101 is 
described. 

[0040] Fig. 2 is a view showing an example of the con- 
struction of client 101 shown in Fig. la.lb. 

45 [0041] Client 101 in the present form includes, as 
shown in Fig. 2, information processing unit 301, stor- 
age unit 307, inputting unit 302, timer 303, telephoning 
unit 304, telephone disconnecting unit 305 and modem 
control unit 306, which are all connected to one another 

so over internal bus 308 so that data can be communicated 
between them. 

[0042] Information processing unit 301 uses to proce- 
dures (programs) of operation, data and so forth stored 
in storage unit 307 and can select a plurality of operation 
ss procedures prepared in advance in response to an in- 
struction by a user through inputting unit 302. 
[0043] Further, information processing unit 301 can 
measure time by providing a starting instruction and a 
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stopping instruction to tinner 303. 
[0044] Furthermore, infonnnation processing unit 301 
can provides time information and give a starting in- 
struction to timer 303 so that timer 303 can interrupt in- 
formation processing unit 301 when the time given 
thereto elapses. 

[0045] Further, information processing unit 301 can 
utilize telephoning unit 304 to Issue an instruction to mo- 
dem control unit 306 to originate a call. Similarly, infor- 
mation processing unit 301 can utilize telephone discon- 
necting unit 305 to issue an instruction to modem control 
unit 306 to disconnect the telephone line. 
[0046] Modem control unit 306 controls modem 103 
connecting from client 101. Modem control unit 306 in- 
cludes an input/output buffer for delivering data from 
and to modem 1 03, and an interruption unit for reporting 
to information processing unit 301 that a telephone call 
has arrived at modem 103 from the public network. 
[0047] However, if modem 103 connecting to client 
101 is a signal conversion apparatus of a type different 
from the modem, then modem control unit 306 is re- 
placed with a control unit suitable for a signal conversion 
apparatus of the different type. Also a control unit suit- 
able for signal conversion apparatus of a different type 
has an Input/output buffer and an interruption unit similar 
to modem control unit 306. 

[0048] Storage unit 307 has stored therein an access 
request procedure for responding to an access request 
sent from server 1 02 to client 101 , a dial up connection 
procedure for performing for dialing up connection/dis- 
connection to server 102 from client 101, an ID and a 
Password which are used in the dial up connection pro- 
cedure, and communication data for communicating 
with server 102. 

[0049] In the following, a construction of sen/er 1 02 is 

described. 

[0050] Fig. 3 is a view showing an example of the con- 
struction of server 102 shown in Fig. la, lb. 
[0051] Server 102 in the present embodiment in- 
cludes, as shown in Fig. 3, information processing unit 
401, storage units 408, 409, inputting unit 402, timer 
403, telephoning unit 404, telephone disconnecting unit 
405, and modem control units 406, 407, which are all 
connected to one another by internal bus 410 so that 
data can be communicated between them. 
[0052] Information processing unit 401 uses proce- 
dures (programs) of operation and various data stored 
in storage unit 408 and can select a plurality of operation 
procedures prepared in advance in response to an in- 
struction by a user inputted through inputting unit 402. 
[0053] Further, information processing unit 401 can 
measure time by providing a starting instruction and a 
stopping instruction to timer 403. 
[0054] Furthermore, information processing unit 401 
can provide time information and give a starting instruc- 
tion to timer 403 so that timer 403 can interrupt informa- 
tion processing unit 401 when the time given thereto 
elapses. 



[0055] Further, information processing unit 401 can 
utilize telephoning unit 404 to instruct modem control 
unit 406 to originate a telephone call. Similarly, informa- 
tion processing unit 401 can utilize telephone discon- 
5 necting unit 405 to instruct modem control unit 406 to 
disconnect the telephone line. 

[0056] Further, information processing unit 401 can 
utilize telephoning unit 404 to instruct modem control 
unit 407 to originate a telephone call. Similarly, informa- 
10 tion processing unit 401 can utilize telephone discon- 
necting unit 405 to instruct modem control unit 407 to 
disconnect the telephone line. 

[0057] Modem control unit 406 controls modem 104 
connecting from server 102. Modem control unit 407 

15 controls modem 105 connecting from server 1 02. 

[0058] Each of modem control units 406, 407 has an 
input/output buffer for communication data to and from 
modems 104, 105, and an interruption unit for reporting 
to information processing unit 401 that a telephone call 

20 has arrived at modem 1 04, 1 05 from the publ ic network. 
[0059] However, when modems 104, 105 connecting 
to server 102 are signal conversion apparatus of a type 
different from that of the modems, the modem control 
units 406, 407 are replaced with control units suitable 

2S for the signal converters of the different type. Also each 
of the control units suitable for the signal converters of 
the different type has an input/output buffer and an in- 
terruption unit similar to modem control unit 406, modem 
control unit 407. 

30 [0060] Storage unit 408 has stored in advance therein 
an access request procedure for sending an access re- 
quest frorn server 102 to client 101. a dial up connection 
procedure for permitting, from client 101, connection in 
response to dial up connection/disconnection to/from 

35 server 1 02, and communication data for communicating 
with client 101 . 

[0061] Further, the other storage unit 409 has placed 
as terminal information in advance therein a table in 
which an ID, a Password and a telephone number for 
40 each client to be used in the dial up connection proce- 
dure are stored. 

[0062] The terminal information is prepared in ad- 
vance for the number of clients for which dial up con- 
nection to server 102 is permitted, and information 
45 processing unit 401 can suitably use to the terminal in- 
formation for each client with which it tries to communi- 
cate. 

[0063] Fig. 4 is a view illustrating a concept of the ter- 
minal information stored in storage unit 409 shown in 
50 Fig. 3. 

[0064] Fig. 5 is a flow chart illustrating a flow of waiting 
for reception of attribute information for communicatbn 
of data. 

[0065] The access request procedure illustrated in 
55 Fig. 5 includes an "access request communication pro- 
cedure" in which a sequence of communications of a 
plurality of identifiers described below which are sent 
between server 1 02 and client 1 01 is described, a char- 
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acter train "access request identifier" for reporting that 
server 102 has started an access request, a character 
train "identifier in response to access request" indicating 
that client 1 01 has received the access request identifier 
and acknowledges that server 102 will be access later, 
a character train "identifier reporting acceptance of ac- 
cess request" for reporting to client 101 that server 102 
has ended processing and communication for the ac- 
cess request, and a character train "identifier indicating 
failure In access request procedure" for reporting to the 
other party that an identifier received from the other par- 
ty during the series of access request processes de- 
scribed above cannot be acknowledged. 
[0066] Fig. 6 is a view illustrating an example of con- 
tents of the dial up connection procedure. 
[0067] The dial up connection is a method for com- 
munication including a protocol for allowing client 101 
to connect to server 102, receive an authentication for 
communicating with server 102 from sender 102 and re- 
ceive permission for communication from server 102, a 
protocol for allowing client 101 to transmit and receive 
actual data such as mail to and from server 102, a pro- 
tocol for ending and disconnecting the dial up connected 
communication, and a plurality of identifiers to be used 
in the series of protocols. 

[0068] In the present embodiment, the dial up connec- 
tion procedure is not defined particularly, but it is pre- 
sumed that the prior art is suitably used for the dial up 
connection procedure. Here, as an example of contents 
of the dial up connection procedure stored in storage 
units 307, 408, a simple example of contents is de- 
scribed. 

[0069] The dial up connection procedure includes a 
"dial up connection communication procedure" in which 
a sequence of communications of a plurality of identifi- 
ers given below which are communicated between serv- 
er 102 and client 101. a "dial up connection identifier* 
for reporting that client 101 starts dial up connection, an 
"ID request identifier" for allowing server 102 to receive 
the dial up connection Identifier and then request client 
101 to transmit an ID, a "Password request identifier' 
for allowing server 1 02 to request client 1 01 to transmit 
a password, a "dial up authentication result report" for 
allowing sender 102 to report to client 101 the result of 
discriminating whether or not client 101 should be au- 
thenticated from contents of the ID and the Password 
received from client 101. a "data communication se- 
quence" indicating a procedure for allowing client 101 
to communicate actual data such as mail with server 1 02 
after client 101 is authenticated by server 102, and a 
"dial up disconnection sequence" for ending communi- 
cation between server 102 and client 101 and discon- 
necting the line after the communication of actual data 
is completed. 

[0070] In the following, the protocol and operation and 
states of client 101 and sewer 102 are described. 
[0071] Fig. 7 is an operation concept diagram for il- 
lustrating operation of the accessing system for the net- 



work shown in Fig. la; lb, and illustrates operation of 
the system including the present invention as a proce- 
dure of communication (protocol) performed between 
client 101 and server 102 and states of client 101 and 
5 server 102 in accordance with the protocol. 

[0072] In the present embodiment, when an electronic 
mail reception process which operates in server 102 re- 
ceives electronic mail destined for arbitrary client 101 
from another network, the following sequence of oper- 
ations are performed. In particular, client 101 dial up 
connects to server 1 02. and a process according to the 
present system in server 102 reports the arrival of the 
electronic mail to client 101 so that client 101 may start 
an operation of receiving the electronic mail by the mail 
reception process of server 102. in response to the re- 
port, client 101 dial up connects to the server in order 
to obtain the electronic mail, receives the electronic mail 
and dial up disconnects the connection. 
[0073] Client 101 has completed necessary initializa- 
tion of modem 103 and so forth so as to allow later ter- 
mination of a call of a telephone line at step S202. 
[0074] Operation of the present embodiment is start- 
ed as a trigger for connection is generated by server 1 02 
at step S201 . 

[0075] The trigger for connection at step S201 may 
possibly be done by another process which operates on 
server 102 or by another apparatus which connects to 
server 102. While, in the present Invention, it is not par- 
ticularly defined what generates the trigger for connec- 
tion, in the present embodiment, a trigger for connection 
of the present system is generated when the electronic 
mail reception process which operates on server 102 
receives electronic mail designated for delivered to cli- 
ent 101. In this instance, the electronic mail reception 
process designates a client, to which the electronic mail 
is to be delivered, to generate a trigger for connection. 
[0076] The process according to the present system 
at client 101 (the process is hereinafter referred to sim- 
ply as "server 102") refers to the table, in which the cli- 
ents and the telephone numbers are stored in a paired 
relationship, to find the telephone number of the client 
to which the electronic mail is to be delivered (or a ter- 
minal unit which is the object of the delivery) at step 
S203, and designates the telephone number and issues 
an instruction to originate a telephone call to modem 1 04 
through telephoning unit 404 at step S204. 
[0077] On the other hand, the telephone call arrives 
at modem 103 connecting to client 101 from the sender 
side. 

[0078] Client 1 01 instructs modem 1 03 to perform an 
off-hook operation and connects the telephone line be- 
tween the client skde and the sender side at step S205. 
[0079] In accordance with an ordinary protocol be- 
tween modems publicly known at present, negotiation 
is performed automatically between client side modem 
1 03 and server side modem 1 04 so that character train 
data may be communicated between a plurality of com- 
puters (which signify, in the present embodiment, client 
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101 and server 102) connecting to the modems. 
[0080] In this state, sen/er 102 Issues an access re- 
quest to client 101 at step S206. 
[0081] The access request is a character train which 
signifies a request for client 101 to perform dial up con- 
nection to server 102 later. 

[0082] Client 101 acknowledges the access request 
at step S208 and reports to server 102 that the access 
request has been received. 

[0083] Sen/er 1 02 instructs to client 1 01 acknowledg- 
ment of the access request at step S207. 
[0084] Sen/er 1 02 requests modem 1 04 to disconnect 
the line immediately after the report is issued at step 

8209. 

[0085] On the other hand, after it receives the report 
from server 102 at step 8207, client instructs modem 
103 to disconnect the line at step S210. 
[0086] At this point of time, the connection between 
client 101 and sen/er 102 and the telephone line are in 
a cut state. 

[0087] For later operation, a conventional dial up con- 
nection method is used, and the present invention does 
not limit the method of the dial up connection. Therefore, 
operations in steps 82 11 to 821 9 are not limited to those 
illustrated in Fig. 7, and it Is presumed that a conven- 
tional protocol which realizes authentication and data 
security necessary for a server and a client in pair such 
as PPPs to perform data communication is used. In the 
present embodiment, the RPR connection method is de- 
scribed briefly. 

[0088] Client 101 instructs modem 103 to originate a 
telephone call to modem 105 on the server side at step 
8211. 

[0089] The telephone call arrives at modem 105 
which connects to server 102. Sen/er 102 instructs mo- 
dem 1 05 to perform an off-hook operation, and connects 
a telephone line between the client side and the server 
side at step 8212. In accordance with an ordinary pro- 
tocol between modems publicly known at present, ne- 
gotiation is performed automatically between client side 
modem 1 03 and server side modem 1 05 so as to there- 
after allow character train data to be communicated be- 
tween a plurality of computers (which signify, in the 
present embodiment, client 101 and sen/er 102) con- 
necting to the modems. 

[0090] I nth is state, a sequence of steps regarding dial 
up connection including dial up connection request from 
client 101 to server 102, inquiry for an ID and a Pass- 
word from sen/er 102 to client 101 and inputting of an 
ID and a Password by client 101 responding to the in- 
quiry are performed at step S21 3. If the ID and the Pass- 
word in combination are authenticated by server 102, 
then sen/er 102 reports a result of the authentication of 
client 101 to client 101 at step 8214. 
[0091] If the result of authentication indicates that the 
ID and the Password have not been authenticated nor- 
mally, then this signifies that client 101 does not have a 
legal connection right, and the sequence of steps is end- 



ed. Here, the following description proceeds under the 
assumption that client 101 has a legal connection right 
in advance and the reporting at step 8214 of the result 
of authentication is completed normally. 
5 [0092] After client 101 is authenticated normally by 
server 102, data can be communicated between them 
in accordance with the PPP communication protocol at 
step 8215. The communication data communicated be- 
tween them then are secured by the PPP communica- 
tion protocol. 

[0093] If client 101 accepts electronic mail from sen/er 
102, then the arbitrary data communication is complet- 
ed, and if the user operates inputting unit 302 or If no 
communication occurs for an arbitrary fixed time meas- 
ured by timer 303, then client 101 issues the dial up dis- 
connection procedure to server 102 at step 8217. 
[0094] Server 102 permits the dial up disconnection, 
and information processing unit 301 of client 101 pro- 
vkJes a line disconnecting instruction to modem control 
unit 306 through telephone disconnecting unit 305 to 
disconnect the line to the server side at step 821 8. 
[0095] Also on the server side, server 1 02 permits the 
dial up disconnection, and information processing unit 
401 provides a line disconnecting instruction to modem 
control unit 407 through telephone disconnecting unit 
405 to disconnect the line to the client side at step 821 9. 
[0096] The sequence of processes of the present em- 
bodiment Is ended in such a manner as described 
above. Even after the sequence of processes is ended, 
the present system performs processing similar to that 
described above if a trigger for connection at step S201 
is produced on the server side again. 

(First Embodiment) 

[0097] Now, a flow of operation of client 1 01 in the first 
embodiment is described. 

[0098] Fig. 8 is a flow chart for explaining the first em- 
bodiment of operation of the client shown in Fig. 2. 
[0099] Except for initialization processing of the ap- 
paratus, operation of the client is started when a request 
for interruption from modem control unit 306 is inputted 
at step 8601 . Modem control unit 306 must be initialized 
in advance so that, when a telephone call from server 
side modem 104 is temninated at modem control unit 
306. a request for interruption may be inputted to infor- 
mation processing unit 301. 

[0100] Information processing unit 301, which has 
come to know termination of a telephone call from the 
server side from interruption from modem control unit 
306, instructs modem control unit 306 to perform an off- 
hook operation atstepS602. Consequently, modem 104 
on the server side which has originated the telephone 
call and client side modem 103 are connected to each 
other over the public network. Simultaneously, negotia- 
tion is performed between modem 1 03 on the client side 
and modem 104 on the sen/er side so that client 101 
and server 102 can thereafter communicate with each 
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Other asynchronously with character train data. 
[0101] Then, infornnation processing unit 301 waits for 
reception of the "access request identifier' at step S602. 
[0102] If the 'access request identifier" is received, 
then infornnation processing unit 301 reads the "identi- s 
fier in response to the access request" from storage unit 
307, and writes the "identifier in response to the access 
request" into an output buffer of nnodem control unit 306. 
Modem control unit 306 transmits the character train da- 
ta written in the output buffer to modem 104. As a result, 
the "identifier in response to the access request" is 
transmitted from information processing unit 301 to the 
server side at step S604. 

[0103] Information processing unit 301 waits, after it 
transmits the identifier in response to the access re- 
quest, for reception of the "identifier acknowledging re- 
ceipt of the response to the access request" from the 
sen/erside at step S605. If the "identifier acknowledging 
receipt of the response to the access request" is re- 
ceived, then information processing unit 301 renders tel- 
ephone disconnecting unit 305 operative. Consequent- 
ly, telephone disconnecting unit 305 instructs modem 
103 to perform an on-hook operation through modem 
control unit 306. As a result of the processing, informa- 
tion processing unit 301 instructs nnodem 1 03 to perform 
an on-hook operation at step S606, and instructs mo- 
dem 103 to cut the line. 

[01 04] Thereafter, since actually several seconds are 
required until exchanges and so forth on the public net- 
work disconnects the line completely, Information 
processing unit 301 takes the required time into consid- 
eration and stops its operation for n seconds before it 
starts next operation of originating a telephone call (for 
example, n is 10 seconds). In this instance, information 
processing unit 301 issues a starting instruction to timer 
303, and performs next processing after a report is re- 
ceived by interruption of timer 303 after n seconds. 
[0105] Information processing unit 301 renders tele- 
phoning unit 304 operative after it confirms the line dis- 
connection of modem control unit 306, and telephoning 
unit 304 instructs modem 103 to originate a telephone 
call to sender side modem 105 through modem control 
unit 306. As a result of this processing, information 
processing unit 301 instructs modem 103 to originate a 
telephone call at step S609. 

[0106] After the telephone call is connected in the 
manner as described above, information processing 
unit 301 performs dial up connection at step S610 and 
communication at step S611 processing of data and so 
forth in accordance with the dial up connection proce- 
dure (Fig. 9) In storage unit 307. and performs dial up 
disconnection at step S61 2 after completion of the com- 
munication. Here, the PPP communication procedure is 
utilized as the dial up connection procedure. 
[0107] After the dial up disconnection is ended, infor- 
mation processing unit 301 instructs modem control unit 
306 to disconnect the telephone line. Upon reception of 
the instruction, modem control unit 306 Instructs modem 



103 to perform an on-hook operation at step S613. 
[01 08] When the on-hook operation is performed, the 
line is disconnected by the exchanges on the public net- 
work, and consequently, the line between client 101 and 
server 102 Is disconnected completely. Here, although 
information processing unit 301 may confirm that the 
line has been disconnected, in the present embodiment, 
the confirmation is not performed particularly. 
[0109] The sequence of processes for electronic mail 
reception by client 101 in response to the access re- 
quest from the server side Is ended at step S61 4. Even 
after the sequence of processes is ended, client 101 
performs processing similar to that described above if a 
request for interruption at step S601 from the modem is 
produced again. 

[0110] Fig. 10 is a view particularly showing the flow 
of the processing of waiting for the access request iden- 
tifier illustrated in Fig. 8. 

[0111] After waiting for receptting of the access re- 
quest identifier is started at step S701, information 
processing unit 301 refers to the input buffer of modem 
control unit 306 at step S702. 

[0112] Information processing unit 301 checks wheth- 
er or not the Input buffer has a newly received character 
train therein at step S703, and if there is no newly re- 
ceived character train in the input buffer, then informa- 
tion processing unit 301 refers to the input buffer of mo- 
dem control unit 306 again at step S702. 
[Oil 3] If there is a received character train in the input 
buffer, then information processing unit 301 compares 
the character train with the "access request identifier" 
stored in storage unit 307 in advance at step S704. 
[0114] If a result of the comparison shows incoinci- 
dence, then information processing unit 301 determines 
that no access request has been received from the serv- 
er side, and ends this process at step S614. 
[Oil 5] If the character train coincides with the "access 
request identifier", then information processing unit 301 
completes reception of the access request Identifier 
waiting for at step S603 processing and advances its 
process to next processing at step S604. 
[0116] Fig. 11 is a view particularly showing the ftow 
of waiting for identifier reporting the reception of a re- 
sponse to an access request Identifier illustrated in Fig. 
8. 

[0117] After reception waiting of the Identifier ac- 
knowledging receipt of the response to the access re- 
quest Is started at step S801, information processing 
unit 301 refers to the input buffer of modem control unit 
306 at step S802. 

[Oil 8] Information processing unit 301 checks wheth- 
er or not the input buffer has a newly received character 
train therein at step S803. If the input buffer has no char- 
acter train therein, then information processing unit 301 
refers to the input buffer of modem control unit 306 again 
at step S802. If the input buffer has a received character 
train therein, then information processing unit 301 com- 
pares the character train with the "identifier acknowledg- 
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ing receipt of the response to the access request' stored 
in advance in storage unit 307 at step SB04. 
[0119] If a result of the comparison shows incoinci- 
dence, then information processing unit 301 determines 
that there is some trouble in the communication with the s 
server side, and this process is ended at step S614. 
[0120] If the character train coincides with the "iden- 
tifier acknowledging receipt of the response to the ac- 
cess request", then information processing unit 301 
completes the waiting at step S605 processing for re- 
ception of the identifier acloiowledging receipt of the re- 
sponse to the access request and advances its process- 
ing to the next step at step S606. 
[01 21 ] Fig. 1 2 is a view particularly illustrating the flow 
of the processing of data communication and so forth 
illustrated in Fig. 8. 

[0122] After the processing for data communication 
and so forth is started at step S901 , information process- 
ing unit 301 performs transmission or reception of data 
in accordance with the PPP protocol at step S902. 
[0123] Here, in order to perform acceptance of mail, 
information processing unit 301 receives the mail 
through modem control unit 306 and successively 
stores the mail data into storage unit 307. 
[0124] Normally, when data are received in accord- 
ance with the PPP protocol, the communication data are 
divided for each arbitrary data size, and if an error is 
detected during communication of each unit data, then 
the unit data are sent again. 

[0125] When the data communication is started at 
step S902, information processing unit 301 starts timer 
303. If the data communication completes , then infor- 
mation processing unit 301 checks whether or not there 
is re-starting of data communication at step S903. 
[01 26] If there is re-starting, then data commun ication 
is performed again at step S902. 
[0127] If there is no re-starting, information process- 
ing unit 301 checks whether or not there is a disconnec- 
tion instruction from a next user at step S904. 
[0128] If there is a disconnection instruction, then the 
present routine is stopped immediately at step S906. 
[01 29] If there is no disconnection instruction, then in- 
formation processing unit 301 checks timer 303, which 
was started formerly in step S902, to discriminate 
whether or not an arbitrary fixed time has elapsed. This 
is an operation of compulsorily ending the connection of 
the line when there is no communication within a prede- 
termined fixed time in order to save the charge for use 
of the public network and the line resources. 
[0130] If timer 303 indicates that the elapsed time is 
within the arbitrary fixed time, then information process- 
ing unit 301 executes the processing of checking of re- 
starting of data communication again at step S903. 
[0131] If the elapsed time exceeds the arbitrary fixed 
time, then the present routine is ended at step S906. 
[0132] In the following, a flow of operation of server 
102 in the first embodiment is described. 
[0133] Fig. 13 is a flow chart for explaining the first 



embodiment of the operation of the server shown in Fig. 
2. 

[0134] Except for initialization processing of the ap- 
paratus, operation of server 102 is started if, when the 
electronic mail reception process which operates on 
server 102 receives electronic mail designated for de- 
livery to client 101 , the electronic mail reception process 
reports a "terminal name" for specifying client 101 to 
generate a trigger for connection of the present system 
at step SI 501. 

[0135] Information processing unit 401 refers to the 
terminal informatton (refer to Fig. 4) stored in advance 
in storage unit 409 using the "terminal name" received 
from the electronic mail reception process as a key to 
acquire a telephone number of an object terminal at step 
SI 502. 

[01 36] For example, if information processing unit 401 
receives client A as the "terminal name", then informa- 
tion processing unit 401 refers to the terminal informa- 
tion (refer to Fig. 4) to acquire the telephone number 
"03-XXXX-1234-. 

[0137] Information processing unit 401 designates 
the telephone number "003-XXXX-1 234" of client A and 
renders telephoning unit 404 operative. Consequently, 
telephoning unit 404 instructs modem 1 04 to originate 
a telephone call to modem 1 03 through modem control 
unit 406. As a result of this processing, information 
processing unit 401 instructs modem 1 04 to originate a 
telephone call at step SI 503. 

[0138] Consequently, modem 104 on the server side 
which has originated the telephone call and client side 
modem 103 are connected to each other by the public 
network. 

Simultaneously, negotiation is perfomned between mo- 
dem 1 03 on the client side and modem 1 04 on the server 
side so that client 101 and sender 102 can thereafter 
communicate with each other asynchronously by using 
character train data. 

[0139] Information processing unit 401 stops its 
processing while the modems are negotiating (for m 
seconds: for example, m = 1 0) at step S1 504. 
[0140] Thereupon, information processing unit 401 is- 
sues a starting instruction to timer 403, and advances 
to next processing after it receives a report by an inter- 
ruption of timer 403 after m seconds. 
[0141] Information processing unit 401 reads, after it 
confirms to modem control unit 406 that the negotiation 
has completed at step SI 505, the "access request iden- 
tifier" from storage unit 408, and writes the "access re- 
quest identifier" to the output buffer of modem control 
unit 406. Consequently, modem control unit 406 trans- 
mits the character train written in the output buffer to cli- 
ent side modem 103. As a result, the "access request 
identifier" is transmitted from information processing 
unit 401 to the client side at step SI 506. 
[0142] Information processing unit 401 waits, after it 
transmits the access request identifier, for reception of 
the "identifier in response to the access request" from 
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the client side at step S1507. 

[0143] If the "Identifier In response to the access re- 
quest" Is received, then information processing unit 401 
reads out the "identifier acknowledging receipt of the re- 
sponse to the access request' from storage unit 408 and s 
writes "identifier acknowledging receipt of the response 
to the access request" Into the output buffer or modem 
control unit 406. Consequently, modem control unit 406 
transmits the character train written in the output buffer 
to modem 1 03. As a resu It. the "identifier acknowledging 
receipt of the response to the access request" is trans- 
mitted from information processing unit 401 to the client 
side at step SI 508, 

[0144] After the "identifier acknowledging receipt of 
the response to the access request" is transmitted, in- 
formation processing unit 401 renders telephone dis- 
connecting unit 405 operative. Consequently, telephone 
disconnecting unit 405 Instructs external modem 104 to 
perform an on-hook operation through modem control 
unit 406. As a result of this processing, information 
processing unit 401 instructs modem 104 to perform an 
on-hook operation at step SI 509 and instructs modem 
103 to disconnect the line. 

[0145] By the sequence of processes described 
above, the access request issuing processing to client 
101 for acceptance of electronic mail by server 102 is 
ended at step SI 510. 

[0146] Even after the sequence of processes is end- 
ed, if a trigger for reception Is reported at step SI 501 
from the mail reception process described above, then 
server 102 performs processing similar to that described 
above. 

[0147] Here, client 1 01 of the destination to which the 
access request has been issued by server 102 subse- 
quently performs dial up connection processing to serv- 
er 102. However, the processing of server 102 for un- 
dergoing the dial up connection processing is performed 
by another process according to the prior art such as 
PPP connection. This is not particularly described here- 
in because it falls outside of the scope of the present 
invention. 

[0148] Fig. 1 4 is a view particularly showing the flow 
of the processing of waiting for the access request re- 
sponse identifier illustrated in Fig. 13. 
[0149] After reception waiting at step SI 801 for the 
access request response identifier is started, informa- 
tion processing unit 401 refers to the Input buffer of mo- 
dem control unit 406 at step SI 802. 
[01 50] Infomnation processing unit 401 checks wheth- 
er or not the buffer has a newly received character train 
therein at step SI 803. If the buffer does not have a char- 
acter train, then information processing unit 401 refers 
to the input buffer of modem control unit 406 again at 
step 81802. 

[0151] If the input buffer has a received character 
train, then information processing unit 401 compares 
the character train with the "kSentifier in response to the 
access request" stored in advance in storage unit 408 



at step SI 804. 

[0152] If a result of the comparison reveals incolncl- 
dence, then informatksn processing unit 401 determines 
that no response for access request has been received 
from the client side, and ends the present process at 
step S1501. If the character train coincides with the 
■identifier in response to the access request", then in- 
formation processing unit 401 completes the waiting at 
step SI 507 processing for reception of the identifier in 
response to the access request at step S1805, and ad- 
vances to next processing at step SI 508. 

(Second Ennbodiment) 

[0153] Fig. 15 is a flow chart for explaining a second 
embodiment of the operation of the client shown in Fig. 
2. 

[0154] The second embodiment is a simplified modi- 
fication of the first embodiment and is a system wherein 
access request is performed without using the access 
request identifier. Steps S603 to S605 Included in the 
operation (Fig. 8) of the first embodiment are omitted. 
[01 55] In the second embodiment, the access request 
identifier" is not communicated, and instead, it is decid- 
ed that, if a telephone call terminates at modem 103 on 
the client side (upon call termination), this is a terminat- 
ing call from particular server 102 without fail. Thus, if a 
telephone call is terminated at client 1 01 at step SI 201 , 
then client 101 instructs modem 103 to perform an on- 
hook operation by the same method as in the first em- 
bodiment and then instructs modem 103 immediately to 
perform an off-hook operation at step SI 203. 
[0156] Processing following the processing at step 
SI 204 of waiting for disconnection of the line In the sec- 
ond embodiment Is similar to that in the first embodiment 
at steps S607 to S614. 

[0157] Further, in the second embodiment, when an 
originating telephone number of the terminating call at 
modem 103 (the number of the apparatus which has 
originated the telephone call) can be recognized by cli- 
ent 101, since It can be specified that the terminating 
call originates from server 102 even if no 'access re- 
quest identifier" is communicated, the system according 
to the present invention can be realized. Also a flow of 
operation in this instance is the same as that illustrated 
in Fig. 15. 

[01 58] Fig. 1 6 is a flow chart for explaining the second 
embodiment of the operation of the server shown In Fig. 
2. The second embodiment is a simplified modification 
of the first embodiment and is a method wherein access 
request is performed without using the access request 
identifier. 

[0159] In the second embodiment, processing of, af- 
ter operation of the present embodiment is started at 
step SI 601, acquiring the telephone number ''03-XXXX- 
1234" of client A at step S1602, instructing modem 104 
to originate a telephone call to client A at step SI 603, 
waiting for connection of modem 1 04 at step SI 604 and 
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confirming the connection of modem 104 at step SI 605 
is same as that in steps S1 501 to S1 505 included in the 
flow of processing of the server side of the first embod- 
iment (Fig. 13). 

[0160] The second embodiment is a modification of s 
the first embodiment which is characterized in that com- 
munication of the "access request identifier" is not per- 
formed. Thus, after the modem connection is confirmed 
at step S1605, server 102 immediately instructs modem 
control unit 406 to disconnect the line at step S1607, 
whereafter it ends the process at step SI 908. The meth- 
od of instructing server 106 to disconnect the line at step 
SI 607 is the same as the method of instructing modem 
1 04 to disconnect the line described above in the first 
embodiment at step SI 509. 

[0161] By the sequence of processes described 
above, the access request issuing process of server 1 02 
to client 101 for acceptance of electronic mail Is ended 
at step SI 608. 

[0162] Even after the sequence of processes is end- 
ed, if a trigger for reception is reported from the mail 
reception process described above again at step 
S1601, then server 102 performs processing similar to 
that described above. 

[0163] Here, client 101 of the destination to which the 
line is connected by server 102 subsequently performs 
dial up connection processing to sender 102. However, 
processing of sender 102 which undergoes the dial up 
connection processing is performed by a different proc- 
ess according to the prior art such as PPP connection. 
This is not particularly described here since this falls out- 
side the scope of the present invention. 

(Third Embodiment) 

[01 64] Fig. 1 7 is a flow chart for explaining a third em- 
bodiment of the operation of the client shown in Fig. 2. 
[0165] The third embodiment is a modification of the 
first embodiment with an additional function. In particu- 
lar, in place of communication of the "identifier acknowl- 
edging receipt of the response to the access request", 
the "attribute information for communication of data" is 
communicated, and an operation of referring, before cli- 
ent 101 dial up connects, to the attribute for communi- 
cation of data to discriminate whether or not client 101 
should respond to the access request from server 102 
is added. Here, it is a possible idea that, in place of client 
101 , a user refers to the attribute Information for com- 
munication of data to discriminate whether or not it 
should respond to the access request from server 102, 
and an instruction of dial up connection is received 
through inputting unit 302 from the user. 
[0166] In Fig. 17, after client 101 transmits the identi- 
fier in response to the access request at step SI 304, it 
waits for reception of the attribute information for com- 
munication of data at step SI 305. 
[0167] In the present embodiment, the attribute infor- 
mation for communication of data includes the number 



of electronic mails to be received by client 101 and file 
sizes of items of the electronic mail, and only when client 
101 discriminates that the attribute coincides with con- 
ditions recorded in advance at step SI 309, it performs 
later dial up connection processing at steps SI 310 to 
S1315 to accept the electronic mail data. 
[01 68] Fig. 5 is a flow chart illustrating a flow of waiting 
for reception of attribute information for communication 
of data and is a view particularly illustrating a flow of the 
waiting processing at step S1 305 of the communication 
data attribute information of Fig. 17. 
[01 69] After waiting for reception of the attribute infor- 
mation for communication of data is started at step 
SI 401, information processing unit 301 refers to the in- 
put buffer of modem control unit 306 at step SI 402. 
[0170] Information processing unit 301 checks wheth- 
er or not the buffer has a newly received character train 
therein at step SI 403, and if the buffer does not have a 
character train, then information processing unit 301 re- 
fers to the input buffer of modem control unit 306 again 
at step SI 402. 

[0171] If the input buffer has a newly received char- 
acter train therein, then information processing unit 301 
compares the character train with the "attribute informa- 
tion for communication of data" stored in advance in 
storage unit 307 at step S1404. 
[0172] If a result of the comparison indicates incoin- 
cidence. then information processing unit 301 discrimi- 
nates that there is some trouble in the communication 
with the server side and ends this process at step 
S1315. 

[0173] If the character train coincides with the "at- 
tribute information for communication of data", then In- 
formation processing unit 301 completes the waiting at 
step SI 405 processing for reception of the attribute in- 
formation for communication of data and advances to a 
next process at step SI 306. 

[0174] Fig. 18 is a flow chart illustrating the third em- 
bodiment of the operation of the sen/er shown in Fig. 2. 
[0175] The third embodiment is a modification of the 
first embodiment with an additional function and is char- 
acterized in that, in place of communication of the "iden- 
tifier acknowledging receipt of the response to the ac- 
cess request", the "attribute information for communica- 
tion of data" is communteated, an operation of referring 
to, before client 101 dial up connects, the attribute of 
communication data to discriminate whether or not it 
should respond to the access request from server 102. 
[0176] In the third embodiment, processing of, after 
operation of the embodiment is started at step SI 701, 
acquiring the telephone number "03-XXXX-1 234' of cli- 
ent A at step SI 702, instructing modem 1 04 to originate 
a telephone call to client A at step SI 703, waiting for 
connection of modem 1 04 at step S1 704, confirming the 
connection of modem 104 at step S1705, transmitting 
the access request identifier at step SI 706, waiting for 
reception of the identifier in response to the access re- 
quest at step SI 707 and receiving the identifier in re- 
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sponse to the access request is the same as that in 
steps SI 501 to S1 507 included in the flow of processing 
of the server side of the first embodiment (Fig. 1 3). 
[0177] When information processing unit 401 re- 
ceives the identifier in response to the access request s 
at step SI 707, it immediately transmits the "attribution 
information for communication of data" to the client side 
at step SI 708. In the present embodiment, the attribute 
infomnation for communication of data includes the 
number of electronic mail items to be received by client 
101 and file sizes of the electronic mail. The attribute 
information is reported simultaneously when the recep- 
tion process of the electronic mail described herein- 
above reports a trigger for connection to the present 
process at step SI 701, and the present process has 
been stored in storage unit 408. 
[0178] Immediately after the "attribute information for 
communication of data" is transmitted to the client side 
at step SI 708, information processing unit 401 instructs 
modem control unit 406 to disconnect the line at step 
SI 709 and then ends the process at step SI 710. The 
method of instructing modem control unit 406 to discon- 
nect the line at step S1709 is same as the method of 
instructing a modem to perform an on-hook operation in 
the first embodiment at step S1509. 
[0179] By the sequence of processes described 
above, the access request issuing process of server 102 
to client 101 to accept electronic mail is ended at step 
SI 710. Even after the sequence of processes is ended, 
if a trigger for reception is reported from the mail recep- 
tion process described above again at step SI 701 , then 
server 1 02 performs processing similar to that described 
hereinabove. 

[0180] Here, client 101, the destination to which the 
access request has been issued by sender 102, per- 
forms dial up connection processing to server 1 02. How- 
ever, processing by server 102 which undergoes the dial 
up connection processing is performed by another proc- 
ess according to the prior art such as PPP connection. 
This is not particularly described since this is outside the 
scope of the present invention. 
[01 81 ] As a fou rth embodiment, the present invention 
can be applied as a connection system which copes with 
termination of a telephone call from seiwer 102 of the 
first embodiment wherein, when server 201 originates 
a telephone call to client 101 at step SI 503, if modem 
103 of client 101 is busy because of a different object 
and cannot accept the call originated from server 201, 
then information processing unit 401 in server 102 can 
utilize timer 403 so that, after an arbitrary fixed time 
elapses, it can originate a telephone call again to mo- 
dem 103 of client 101 again. 

[0182] As a fifth embodiment, the present invention 
can be applied as a connection system which copes with 
termination of a telephone call from server 102 in the 
second embodiment wherein, when server 201 origi- 
nates a telephone call to client 1 01 at step SI 503, if mo- 
dem 103 of client 101 is busy because of a different ob- 



ject and cannot accept the call originated from server 
201, then information processing unit 401 in server 102 
can utilize timer 403 so that, after an arlsitrary fixed time 
elapses, it can originate a telephone call again to mo- 
dem 103 of client 101 again. 

[0183] As a sixth embodiment, the present invention 
can be applied as a connection system which copes with 
termination of a telephone call from server 102 in the 
third embodiment wherein, when server 201 originates 
a telephone call to client 101 at step SI 503, If modem 
103 of client 101 is busy because of a different object 
and cannot accept the call originated from server 201. 
then infomnation processing unit 401 in server 102 can 
utilize timer 403 so that, after an arbitrary fixed time 
elapses, it can originate a telephone call again to mo- 
dem 103 of client 101 again. 

[0184] As a seventh embodiment, the present inven- 
tion can be applied as a connection system which copes 
with termination of a telephone call from server 102 of 
the fourth embodiment wherein, when a plurality of ac- 
cess request processes to a plurality of clients are pro- 
duced in a concentrated condition at a certain unit time 
in server 201 and cause such a condition like conges- 
tion, information processing unit 401 of server 102 can 
level apparatus resource load in the server. For example 
information processing unit 401 of server 102 arrange 
a processing sequence among the plurality of clients 
which are objects of its processing so that a call re-orig- 
ination process to the same client may not become one- 
sided among the clients, and allocates a time till next 
call origination when an originating call to certain client 
A fails in connection to origination of a call to another 
client B. 

[01 85] As a eighth embodiment, the present invention 
can be applied as a connection system which copes with 
termination of a telephone call from server 102 of the 
fifth embodiment wherein, when a plurality of access re- 
quest processes to a plurality of clients are produced in 
a concentrated condition at a certain unit time in server 
201 and cause such a condition like congestion, infor- 
mation processing unit 401 of server 102 can level ap- 
paratus resource load in the sen/er. For example infor- 
mation processing unit 401 of server 102 arrange a 
processing sequence among the plurality of clients 
which are objects of its processing so that a call re-orig- 
ination process to the same client may not become one- 
sided among the clients, and allocates a time till next 
call origination when an originating call to certain client 
A fails in connection to originatk>n of a call to another 
client B. 

[0186] As a ninth embodiment, the present invention 
can be applied as a connection system which copes with 
termination of a telephone call from server 102 of the 
sixth embodiment wherein, when a plurality of access 
request processes to a plurality of clients are produced 
in a concentrated condition at a certain unit time in serv- 
er 201 and cause such a condition tike congestion, in- 
formation processing unit 401 of server 102 can level 
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apparatus resource loads in the server. For example in- 
formation processing unit 401 of server 102 arranges a 
processing sequence among the plurality of clients 
which are objects of its processing so that a call re-orig- 
ination process to the same client may not become one- 
sided among the clients, and allocates a time till next 
call origination when an originating call to certain client 
A fails in connection to origination of a call to another 
client B, and expands the time interval after which orig- 
ination of a call to client A is repeated dynamically 
[0187] As a tenth embodiment, the present invention 
can be applied to a connection system which copes with 
termination of a telephone call from server 102 of the 
fourth embodiment wherein, when acceptance of elec- 
tronic mail from a particular client stagnates or, because 
electronic mail terminating at a particular client is larger 
than that terminating at other clients, electronic mail to 
a plurality of clients stagnate in sen/er 201 until appara- 
tus resources such as a storage apparatus become 
tight, information processing unit 401 of server 102 can 
relieve occupation of storage apparatus at the server by 
setting the transmission frequency of the access re- 
quest to client A higher than those to the other clients 
so as to increase the number of requests for acceptance 
of mail data to client A. 

[0188] As an eleventh embodiment, the present in- 
vention can be applied to a connection system which 
copes with termination of a telephone call from server 
102 of the fifth embodiment wherein, when acceptance 
of electronic mail from a particular client stagnates or, 
because electronic mail terminating at a particular client 
is larger than that terminating at the other clients, elec- 
tronic mail to a plurality of clients stagnate in sender 201 
until apparatus resources such as a storage apparatus 
become tight, information processing unit 401 of server 
102 can relieve occupation of storage apparatus at the 
server by setting the transmission frequency of the ac- 
cess request to client A higher than those to the other 
clients so as to increase the number of requests for ac- 
ceptance of mail data to client A. 
[01 89] As a twelfth embodiment, the present invention 
can be applied to a connection system which copes with 
termination of a telephone call from sender 102 of the 
sixth embodiment wherein, when acceptance of elec- 
tronic mail from a particular client stagnates or, because 
electronic mail terminating at a particular client is larger 
than that terminating at the other clients, electronic mail 
to a plurality of clients stagnate in server 201 until ap- 
paratus resources such as a storage apparatus become 
tight, information processing unit 401 of server 102 can 
relieve the occupation of storage apparatus at the server 
by setting the transmission frequency of the access re- 
quest to pertaining client A higher than those to the other 
clients so as to increase the number of requests for ac- 
ceptance of mail data to client A. 
[0190] Since the accessing system has such a con- 
struction as described above, it exhibits the following ef- 
fects. 



(1 ) When a client/server system which employs the 
system is used, since the access time to a server 
can be managed and allocated on the server side 
for each of registered clients, resource loads in the 
server can be leveled. 

(2) When a client/server system which employs the 
system is used, when processes requested from 
registered clients are completed on the server side, 
it becomes newly possible to report acceptance of 
results of the processes to the clients. 

(3) When a client/server system which employs the 
system is used, it becomes possible to request an 
access from the client again, in response to a trigger 
(arrival of a mail or the like) from the outside regard- 
ing a registered client. 

(4) When a client/server system which employs the 
system is used, it is possible to issue a request to 
accept of a resource such as a file resource regard- 
ing a registered client under the management of a 
server, saving of a resourcs in the sender can be 
anticipated. 

[0191] While preferred embodiments of the present 
invention have been described using specific terms, 
such description is for illustrative purposes only, and it 
is to be understood that changes and variations may be 
made without departing from the scope of the following 
claims. 

[0192] Each feature disclosed in this specification 
(which term includes the claims) and/or shown in the 
drawings may be incorporated in the invention inde- 
pendently of other disclosed and/or illustrated features. 
[01 93] Statements in this specification of the 'objects 
of the invention" relate to preferred embodiments of the 
invention, but not necessarily to all embodiments of the 
invention failing within the claims. 
[0 1 94] The description of the invention with reference 
to the drawings is by way of example only 
[0195] The text ofthe abstract filed herewith is repeat- 
ed here as part of the specification. 
[01 96] The invention solves a problem of the prior art 
that, when a client accesses a server, data transmission 
request initiated by the server cannot be started at an 
arbitrary timing by the server An accessing system for 
a networlt of the present invention is characterized in 
the following construction. A server has a table in which 
clients and telephone numbers are stored in a paired 
relationship in advance, and the server refers to the ta- 
ble to originate a telephone call to an object client. At 
the point of time when a modem line is connected, the 
server sends an identifier indicating a request to the cli- 
ent to access the sever from the client. After reception 
of the request is confirmed, the client disconnects the 
modem line temporarily, and then originates a telephone 
call to the sen/er to access the server. Then, the client 
accepts communication data from the server, thereby 
receiving the communication data which the server in- 
tended to send the client. 
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Claims 

1 . An accessing system for a network, comprising: 

a plurality of terminal units; and 
a center unit connected to said plurality of ter- 
minal units by a public network; 
each of said plurality of terminal units having 
information processing means adapted to use 
at least termination of a telephone call from said 
center unit as a trigger for reconnecting said 
public network after said public network has 
been disconnected temporarily, 
a data communication path between each of 
said plurality of terminal units and said center 
unit being formed by connections between said 
plurality of terminal units and said public net- 
work. 

2. An accessing system according to Claim 1 , wherein 
each information processing means is adapted to 
use termination of a telephone call from said center 
unit and communication of an identifier as a trigger 
for reconnecting said public network after said pub- 
lic network has been disconnected temporarily. 

3. An accessing system according to Claim 1 , wherein 
each information processing means is adapted to 
use temnination of a telephone call from said center 
unit and communication of attribute information for 
data associated with the terminal unit stored in said 
center unit as a trigger for reconnecting said public 
network after said public network has been discon- 
nected temporarily. 

4. An accessing system for a network, comprising: 

a plurality of terminal units; and 
a center unit connected to said plurality of ter- 
minal units over a public network; 
each of said plurality of terminal units having 
information processing means for receiving a 
terminating call from said center unit, receiving 
attribute information for data belonging to the 
terminal unit stored in said center unit, compar- 
ing contents of the attribute information for the 
data and an arbitrary condition unique to the 
terminal unit and using a decision by the termi- 
nal unit or a user of the terminal unit to perform 
data communication with said center unit as a 
trigger for reconnecting said public network af- 
ter said public network has been disconnected 
temporarily, 

a data communication path between each of 
said plurality of terminal units and said center 
unit being formed by connections between said 
plurality of terminal units and said public net- 
work. 



5. An accessing system for a network, comprising: 

a plurality of terminal units; and 

a center unit connected to said plurality of ter- 

5 minal units over a public network; 

each of said plurality of terminal units having 
information processing means adapted to use 
at least a data transmission request sent from 
said center unit or another terminal unit as a 

10 trigger for connecting said public network, 

a data communication path between each of 
saki plurality of terminal units and said center 
unit being formed by connection between said 
plurality of terminal units and said public net- 

is work. 

6. An accessing system according to Claim 5, wherein 
each information processing means is adapted to 
use a data transmission request sent from said 

20 center unit or another terminal unit as a trigger for 
connecting said public network and use a data 
transmission request sent from said center unit or 
a different terminal unit as a trigger for communicat- 
ing an identifier. 

2S 

7. An accessing system according to Claim 5, wherein 
each information processing means is adapted to 
use a data transmission request sent from said 
center unit or another terminal unit which normally 

30 connects to said center unit as a trigger for connect- 
ing said public network and communicate attribute 
information for data stored in said center unit asso- 
ciated with the terminal unit. 

35 8. An accessing system according to Claim 1 , wherein 
each information processing means is adapted to 
use a data transmission request sent from said 
center unit or another terminal unit as a trigger for 
connecting said public network, and to transfer data 

40 stored in said center unit associated with an arbi- 
trary one of said plurality of terminal units to the ter- 
minal unit in response to a request sent from said 
center unit by connection between said plurality of 
terminal units and said public network. 

45 

9. An accessing system according to Claim 2, wherein 
each information processing means is adapted to 
use a data transmission request sent from said 
center unit or another terminal unit as a trigger for 

50 connecting said public network, to use a data trans- 
mission request sent from said center unit or anoth- 
er terminal unit as a trigger for communicating an 
identifier, and to transfer data stored in said center 
unit associated with an arbitrary one of said plurality 

55 of terminal units to the terminal unit in response to 
a request sent from said center unit by connection 
between said plurality of terminal units and said 
public network. 
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10. An accessing system according to Claim 3 or 4, 
wherein each information processing means is 
adapted to use a data transmission, request sent 
from said center unit or another terminal unit as a 
trigger for connecting said public network, commu- 
nicate attribute information for data stored in said 
center unit belonging to the terminal unit, and trans- 
fer data stored in said center unit associated with 
an arbitrary one of said plurality of terminal units to 
the terminal unit in response to a request sent from 
said center unit by connection between said plural- 
ity of terminal units and said public network. 

11. An accessing system according to any of Claims 5 
to 10, wherein said center unit is adapted to repet- 
itively perform, when first time origination of a tele- 
phone call to an arbitrary terminal unit results in fail- 
ure, origination of a telephone call to the terminal 
unit again after a predetermined time inten^al. 

12. An accessing system according to Claim 11 wherein 
call originating processes of said center unit to said 
plurality of terminal units are performed equally on 
a time basis. 

25 

1 3. An accessing system according to Claim 1 1 , where- 
in call originating processes of said center unit to 
said plurality of terminal units are adjustable so that 
frequencies of call origination to said plurality of ter- 
minal units satisfy a predetermined condition. 30 
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FIG, 15 
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FIG. 16 
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